The article reports on a methodology to synthesize the response of Green's function and influence function in fluid saturated incompressible porous half space. As an application, the disturbance due to concentrated and distributed loads in normal and tangential direction is investigated by employing the Laplace and Fourier transforms. The integral transforms have been inverted by using a numerical technique to obtain the components of displacement, stress and pore pressure in physical domain. The results concerning these quantities are given and illustrated graphically to depict the effect of pore pressure. A particular case of interest has been deduced from the present investigation.
Introduction
Most of the modern engineering structures are generally made up of multiphase porous continuum, the classical theory, which represents a fluid saturated porous medium as a single phase material, is inadequate to represent the mechanical behavior of such materials especially when the pores are filled with liquid. In this context the solid and liquid phases have different motions. Due to these different motions, the different material properties and the complicated geometry of pore structures, the mechanical behavior of a fluid saturated porous medium is very complex and difficult. So from time to time, researchers have tried to overcome this difficulty. For more details and for the historical review on the subject of the multiphase continuum mechanics, the reader is referred to the work of de Boer and Ehlers (1988) or to the recently published monograph Boer (2000) .
Based on the work of von Terzaghi (1923 Terzaghi ( , 1925 , Biot (1941) proposed a general theory of three-dimensional deformations of fluid saturated porous solid. Then the wave propagation and dynamic extensions were done by Biot (1956a Biot ( ,1956b Biot ( ,1962 ). Biot theory is based on the assumption of compressible constituents and till recently, some of his results have been taken as standard references and basis for subsequent analysis in acoustic, geophysics and other such fields.
Based on the work of Fillunger model (1913) ( which is further based on the concept of volume fractions combined with surface porosity coefficients) , Bowen (1980) and de Boer Ehlers (1990a ,1990b developed and used another interesting theory in which all the constituents of a porous medium are assumed to be incompressible . There are reasonable grounds for the assumption that the constituents of many fluid saturated porous media are incompressible. For example, taking the composition of soil, the solid constituents are incompressible and liquid constituents, which are generally water or oils are also incompressible. Moreover in an empty porous solid as a case of classical theory, the change in the volume is due to the changes in porosity during the propagation of a longitudinal wave. The assumption of incompressible constituents does not only meet the properties appearing in many branches of engineering practice, but it also avoids the introduction of many complicated material parameters as considered in the Biot theory. So this model meets the requirements of further scientific developments. Based on this theory de Boer and Ehlers (1993) and Recently, Kumar and Hundal (2002 ,2003a ,2003b ,2004 ) studied some problems of wave propagation in fluid saturated incompressible porous media. However, no attempt has been made to study source problem in fluid saturated incompressible porous media.
In the present investigation, the disturbance due to point force in normal and tangential direction have been discussed by the use of integral transforms .Integral transforms have been inverted numerically. Pore pressure on the displacement and stress components are depicted graphically.
Problem formulation
We consider a homogenous fluid saturated incompressible porous half space z ≥ 0 of a rectangular Cartesian coordinate system (x, y, z) having origin on the surface z =0 and z axis pointing vertically into the medium. A normal and tangential force is assumed to be acting at the origin of the rectangular Cartesian coordinates. Following de Boer and Ehlers (1990,1993) , the equations governing the deformation of an incompressible porous medium saturated with non-viscous fluid in the absence of body forces are 
For further consideration it is convenient to introduce the dimensionless quantities defined as:
In these relations E is the Young's modulus of the solid phase, * ω is a constant having the dimensions of frequency, 1 C is the velocity of a longitudinal wave propagating in a fluid saturated incompressible porous medium and is given by de Boer and Ehlers (1993) as
If pore is absent or gas is filled in the pores then 
This gives the velocity of the longitudinal wave propagating in an incompressible empty porous solid where the change in volume is due to the change in porosity and well known result of the classical theory of elasticity. In an incompressible non porous 
We define the Laplace and Fourier transforms as follows:
With the aids of (1) - (7) and (10) - (12) the values of 
Boundary conditions
We consider the normal force or tangential force on the surface of the half space z = 0, i.e.
where 2 1 , P P are the magnitude of the forces. and 1) 2 P = 0 for the force in normal direction.
2) 1 P = 0 for the force in tangential direction .
, and with the aid of (4)- (7) and (10)- (19) we obtain the the components of displacement and stress and pore pressure as :
where where 2a is non -dimensional width of a strip. Applying Laplace and Fourier transforms defined by (11) and (12) on (29) and (32) (28) , (31) and (33) in (20) -(26).
Taking 2 P = 0 in resulting expressions, we obtain the corresponding results for a force in normal direction and 1 P = 0 in the resulting equations yield the results for a force in the tangential direction.
Particular case
If the pore liquid is absent, we obtain the corresponding expressions for the components of displacement and stress in empty porous elastic half space as:
where 
Inversion of the transform
The transformed displacements, stresses and pore pressures are functions of the parameters of Laplace and Fourier transforms s and ξ respectively and hence are of the form ) , , ( s z f ξ
. To obtain the solution of the problem in the physical domain, we must invert the Laplace and Fourier transform by using the method applied by 
Numerical results and discussion
With the view of illustrating the theoretical results and for numerical discussion we take a model for which the values of the various physical parameters are taken from de Boer and Ehlers ( 
Force in normal direction

